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Abstract of JP 2001077038 (A) 

PROBLEM TO BE SOLVED: To improve the yield of the raw 
material of a IM-V nitride semiconductor and to make faster the 
growing speed of the semiconductor. SOLUTION: In a vapor 
growth device 1 which grows a lll-V nitride semiconductor (GaN), 
a container 1 1 which houses a group III element is arranged. The 
device 1 is also provided with a reaction chamber 3 having an 
introducing port 7 through which nitrogen is introduced, an 
exciting means 15 which excites the nitrogen introduced through 
the port 7 with plasma, and a heating means 13 which heats a 
seed crystal 10 and the container 11 both of which are set up in 
the reaction chamber 3. At the time of growing the N!-V nitride 
semiconductor on the seed crystal 10, the nitrogen is introduced 
through the introducing port 7 and the gas in the chamber 3 is no! 
discharged to the outside. 
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= 1, 2, 3) v ^©^V, ^T> s I.7l.t>©-7 = 7XT^ 
■to t£$i, Kl&<g3ft<07km>m-Atf- htflHtiiA/ 
IS CD ra»^5X-ri:*#i:oSJKj itt, £©J:5t 

[0 0 4 9] 0 L-fcNH 

i iH^£-frt.*WcGa idsgfEUT, SSioii; 
GaNl20«fit5. r.£T\ *^^ffit?H, S 
*fl7k*ft*i UTSM* 1 0 ©tef:LT$EtiTG a i 

sfl;-r*fc», w^iflttosto&jp^sv^s*^ (n 

C«*^aft*7.1* Sit* 1 "?* GaNS20 

5. *^t, tR*©^A 

£ 6, G a NJS 2 0 150ji m/WrWJt? 

[0 0 5 0] $fc v NHi iG a iOKiSMJ; 9 G a N 
S2 0«:JtSS-&fc|Rt, GaNO^-CftVvK* (H 

p 4 s iS tt 6) ?xt v ^ft v > fc * , c ©7X§ft (±^§ii t^ ffl § in 

ftv\ ^LT, r©7|c* (Hi) i A*'- I- 9 

*ffc tSJ^t 3 fcttlfr * ^7t^*X7 XV ^SJS S 

*T, WU ? ^©7X*(bti^J;O ; ^50'i'^-^t:4fife-f 

*t>HfcG a t^jSfTG a N4S£jE££;fV ffiSfs 1 
0±OGaNjl2 0&$e>tJ¥<-t- i 5Ci^S5. f 

» (Ha) SrKJ&tf 3rtTifS^*Tfsjgt.*OT-r5r 
i 4S X% 5 fc ft , KJ&tf 3 rt Wi- 6 iK 
S45ft<ftD, J»ls|.j|si*©i*o±Srig5ri*st?#5. * 
Bit, ***0!SI6o*jfeKJ:oTGaNaS:flJi*S**: 
iC5s BC|5MH#H«r8 0%Tfcofc o 
[0 0 5 1] ft4b\ GaNl2 0©^#otgt5f 
3 ft ©M*©^ff 45ffiT b^c 5 tft ZiK mi %%WM 

J£mf2 l4^CDE*T-^t^^Ti»A#- h 9-> 

S L t*#1~5Ci4S't^5 0 Z<D1Z#>, GaNl2 
0 LTJ^S S *S ^ i ^t?-§ S o 

[0 0 5 2] C»3H*^ffi] Jfct. H3 4:gH«U4i« 
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[0053] s-f, *ap 7 xymA&ftttmmt®® 

5*T, 3rt^A$^it5 0 &.V'X\ SAB 

7A*lBaSf3rt^B f>'fl2*T?*>5*fb** (H C 
1) £#IE 1 0 P a ~ 5 0 0 P a ^Bfftfi^it^Ai" 

5„ 1-5 1, #JE©S£#T*50S;f 8©j6(fSirflfch.fcHC 
y^imx-hWciiv vj> (caci) t?k* 

(Ha) fciS^SttS. GaCIfcitFH 
> 14, 1 1 ©£if 1 0 (Dfi§i ©i^ 

£E*tJ:o-caMAl0t5l(»1-ft. tU, 

|?7X-7 tGaCl t #SJS-f 5 C t T\ SSIa 1 0 
ileiII-VfcfcflS*i|m#-e*>5G a 2 0«*t 

(NO ©^liirfcstf iHGai 
RiSUK iHTfc'A 4 ft. Biff i&Srf&BUfc^fc 
lift 5 SJSf 3 tS*SrSft*Ai-5 £ k 5 fc 
ft, Ga Nl2 OCDfifeS^t-^feSC £ 
fcfc, G a li^Dyyft!ft-efc5¥iI^ff(0iV^G a 
C 1 i LtSgl 1 0©a«^T-fft^^ix5fcfc, Ml 
HM^filfc <£ tffi 2 mmWM<D J; 5tGa %jK9B $ *T 

ft 9, GaNJB2OC0j*fiJ6«Sra<i-5CtiiST?t 
5o HPSi', HC l ©^A££K/Sff 3 1*|©£&&© 1 

0%fcLT3Ufc&fTofcfc;L3. GaNl2 0O«HfiS 
Sfifvll 6 0 Atm/BfFfl-efcofc 0 
[0 0 5 5 1 £ft, g5H/7Xvi:Ga C 1 k.<Dfrfo\Z, 
£0GaNl2 0£$#$*fc^££$$frftG a NOD 

^■e^vvNoyy (ci) t, iiAB7i^*7vS^ 
tz?m (HO 4ft(4Ga C 1 «s4fiRStt5BRKI5Ii»^ 
«£Lft7ks? (Hi) t^ffifcLT, Sfb** (HC 
1) ft&\ **;P**fcRl£tf1\ 

^#7- (CI,) i:L-c4fijJ§^S#^t>&5. #« 

fcft, ;i^<b©HC l^C 1 2 tt^SC#tti^tl.ftV\ 
^LT, C©^b7k» (HC1) SfcttffiSI (C ! s) 
fcl^tf3rtfcB*Sih,fcGa i^RSb-C, GaCl 
^fftf£$$^£o -to*, :©GaCl ta*7"9X 
■^t&SJS^T, l^ftl0i©GaNl205;^ 

THc, GaNO^T4VVM3^ (CI) &SJSW3 

ff 3rt©ft**^WBK#ai- 5sj:-sfisft<ft!3» bcphk 

[0 0 5 6] ft£, *HitJgflHC*3^T. K£ff3l% 
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iI$*5^oyy> LT, C 1 ©I5i\ Br, I 

fflwc.fcv\, 4ft, BUSfFSrtlniSft** (HCI) & 
*A-*-«ftfrl>fc. AB^^iLTt* (C 
li) , ** (Br.) , 3 9* (10 f^Altfe 

[0 0 5 7] 4fc, G a Nl2 0 ©j&fti^-oT&JSff 

3 rt©s*©#jE#teTt* 5 icft ±fe&s» 

1 ^©J±^x-^tK^T>¥7^- h 9 
10 -^A-rsM^^SiEaSr^feSfcfe, KfSff3F*J©£EE 
■SrEg-fetC#or t^T'tSo C©ftft, GaNl20 

[0 0 5 8] [*4£J6J&«] jfcfc, H4£#HBLft** 
6, *?8WK«5lll-¥*»^*i#«*©lft**&©» 

[0 0 5 9] *«fcaSl!lO***aclCj:oTG a N« 2 

l^rttCMsft (N») ^lALfefe, iSc^T, J|3||jfi 
20 mbbmWz&fc*.* (HCI) fcit*** (Hi) § 

JJr3£*tf»t*A1-5. GaN©s8;S*»Tl-5 

J6***l li^OGa S:SI*$*5 t tfc^, |AP 7 

5 4:, !H4tc*t-J;5lc s asH^X-rfc** (HO 
itfBOSLT, NHi#4**ii4. 4ft, #E©J2S 
■CK^3©j£ffltiK^fcHC l aUR^Hl 1F*S©G 

f>A (GaCl) t?K* (Hs ) i:«s4«Sit5 (cro 

[0 0 6 0] iI©i5!:ttt^JhfcGaClfci 
ffNHili, 4X«$ttl l©ififft«*S*l 0<D&£k 

om&!±mz.£^xm.%£M,i o\c$m-tz>» ttt, g 
[0061] mmi-s.7kmk%>sTh%NHi t u 

tlii 1 OS^T^ftTG a tSiStSfc*, JS^- 
W±©«^**s**V>a3|f^F- (NO ©^tiicfcSi 

■f5Ci:!jJT»*5fc», GaNS2 0©jSSaaf*Wft 
SCti*T?*«. GafSAnyy{tlJ-?fo5¥ 
#3UEj8,£E(D*V>G aCli LTSSfa 1 0©iEfif4tflft 

^SH6ft», Ga *^i§s*-raig B B B i oi&&\cmm 

& *5*-^j; >5 i>4l2B£ftt£i< ft 0 . G a Nil 2 0 © 

©^W£ft-t5#H?©3*Aft£ 5 0 % i L, HCI© 
^At^l 0%tLTHK$rffoftiC:6, GaN|2 
0 ©^feftSgtt^ 2 00/i m/^Tfcofc D 
50 [0 0 6 2] *fe/ G a C 1 i NHx i©RjSJC <fc V G 



15 

a NS2 0 Srjfcft**fcgfcfc, G a N*>jft£T*4VVjc* 
(H.) fc, />n^Vfls*-C*>5*f[flS** (HC1) i: 
**5. ****** tSJi5*i f ', 
(CIO tLT4***t6»*t**. #U*s^ 

LT, ^«J:^ictT^4Lfc7k* (HO t#A#- 
h 9 ^STfffctR/^f 3 rtlC^$^fc'fi*7°7XV 

* (HC1) sfcffifiHi <C1») l:St**«llt*[ 10 

So 

[0 0 6 3] ^fflt> £©J;5£LTI?tf£fifc$;h,fcG 
a C 1 fcNHifcfcRJ&S-ft-C, @g(f B l 0±©GaN 
j§2 0 4$ C^J¥<1-5CtaSTt5. -fftfet), *S 
Jfe^ffifcjS-^TH:, G a N<OJ^T?*V>tK* (H») t 

ap^v (ci) fc^tf 3rt^8tS*Tf9JEt>?WB 

5„ H$Sfc> **WIO»J:otGaffl«f 20 

®|4HZ*tt8 0%J£iiiT-&ofc 
[0 0 6 4} 433. *^*^«ICfcV>Tt, iB3|fel£j# 

rtlc&tok* (hci) fc*Ai-*ft;fr*H^ APyy 

5>f i LTfi (Cli) , H» (Br.) , 3?» (I 

• ) ***ALT , t>J:V\, 

[0 0 6 5] £fc, G a Nl 2 0 cD^g(C#o TKJSf 

mtmmi^s ziv^mo^^im^^i-^wmmm 30 

ME#fr2 1 ^©^r-^fc^-^TilfcA*- h 9 
^A-1"5 J&»$fc*» 3 F*l©£j± 

SrlS— *tJt«rt*5ii:iii-C*5. CWfcfc, GaNJI 
2 0©m^fa^#g^|D]±L > e^LT^ft1-5-i^ 

[0 0 6 6 ] H5£#ISLT, 
K« 6in-V«8flS*iN»fl:Oj***ifeO» 5 £ 

OB, iB L T 7 s y ftjg ic 1 5 fc * 4>Bfi£ 

fcspK*«lBi**t3(J4fcS:fti-2tk©«ai3 0, 3 0 
fc, COD®H3 0, 3 0Wt-^fe««JE^BfJP*f 5fc 

[0 0 6 7] *^Ki^ffiT?«ffl-r5K(£:flF 2 3 ft, BSR 

j£*2 3©T$BBffl£HU «l**jeifii:IHI*Ot-!? 
1 3iPRttMvCV6 e H*fi*»i-*a s , KJS 

1 2 3 ©rtwtttjR i mmmk mmim&M, 1 oat; so 
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IS) c 

[0 0 6 8] 0 615, iiijf z£*iU 0fc£oT««3 
0, 3 0IW^EPJn$^ST|EESr*-f^77-t*&5. 
yyizmt*. 1 }^ 1S3 0, 3 0icfi, ^J1jS«^4 
o lcj:oTEftco/^v^'«j±^SSic:M$ti.5o 4 

fcfcoT^S. Sbl^ 4t>J^s 0 lfi>W t , XlWcVF 

# 9 BfPal tifiHtl. 2 5 n s e c t J£t£iH>® < £ 
ft, Stelcttl kHz~l 0 0 kHzOmBX'^ZH 

+ 8 k v, -I 2kvi^jl, lE^W/^V^-ff ^ii#^t- 

[0 0 6 9] COi 5 i , Sffial 1 OitG 

a NgSri&JISitSicfi, £1\ fc-*l 3£3UHi& 

*, &V>T\ *Af 2 5d>£>SJ£tf 2 3|*lfiBS*S:*A 
-fSo m.mit, Ga N©j$fi£i&Tl-3£T*KJSf 2 3 
rt t tfefc $ tuKtt 5 o * ft s ' m At 2 5*^ SJSf 2 3 

^iA^xti3o, 3 owtsiarLfcg*t±, 

iK£ft, t^yXviiis. 

[0 0 7 0] CCT\ #38«flg*T?tf:, «^bfcf-^> 

4 PpiPi" 5 «M 4 ffl V v 5 fc * , ttVUft & = n A»S i 

[0071] ^ ti3o, 3 o ©wic-tee-tss 

2 3fiP«*T'fe5^tCj;oTffM$^-CV^fc 
fc, 1S3 0, 3 0HIli*JfS:ta-{c4i:S-fr5CtiJ 

[0 0 7 2] 4fc, ^7X-7jfcS$*5St$ffi: LT, ^ 
*^^fiJ±T-?^5tt^^ Srffi 5 A** 

[0 0 7 3] Sfetc, JffljatefaiKOi^^'i'^ei* 
/£V^ J: 5 (c^A^- h 9 cDih-Y ^Sr/hS < 1"5«?«as*> 

&X%, K*Sf 2 3ffllft> »ffi»S6MHc*5. 

[0 0 7 4] 4fc v 7°7X-vfi±iC*«3 0, 3 0Pflt 
3§£-t-§£\ RF, ECR, DjKftif^Sr^x. 

5 tcss^tt* § ft s i i ^ xt 5 fcfc, husa 
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* mm<D mm \^sm. ut ± ft©fi§i^ v * ▼ & 

[0 0 7 5 ] *LT, GLtflUSfcLTl&ie^ftfcS* 

Mil 0«ifi#^§iJif U PWhS*SJSi-4ii:T?«*S 
S> 1 0 ±\ZG a Ni2 0*M^t5:t^5. 
[0 0 7 6] IkK. tH7~0 9^#MUT, 

^t=2 3<o±ffiici*©*tfcl;S3 0 a £ 

S3 0 a £9ttttKE3 0 biC«tl4 0«J 
ixTV^ 0 £fc x 3 0a It, 5 0 a [I 

iotS^T^5„ J; UTt>, JS5H 

mtt fc ntm^x j»aW2 5^fb¥A£^-c*K««3 

0 a t««ttlfi3 0 b t©IWtai*Ufcg*S:, 

Steffi 3 o b k(Dffifc&mnMtf5 o a ^E&ftTV 
*Mfc«ffi3 0 a iStt«ffi3 0 b i:<^Rfl{cS# 

[0 0 7 7] 18 2 ©aS8«h?tt> SJ^f 2 3 

©±Bi"fc 2 feco^®! 3 0 c, 3 0 c fcWfKffil 

zoxo^mmtLxii, w,5%mmhw\m^. ha 

So #¥Sll3 0c, 3 0 cWlWCtt¥SSItt 30 

^5 0 bjJHESfVCVV&fc*, VWtttSO c, 30 

[00 7 8] El 9 i^-ffS 3 ©agJ|^-C(t, fc&f 2 3 

2 7WT*S»-n^®fii3 0 d^ft^ttttferbT^S,, 
©RSm«3 0 dcDTffit-fi, ffig&l 0 ii«ft 9 #rt 6. 

tl3 0d ir&ftffitf R««ffi3 0 d ilR^SI 40 

1 l^fflGa fc#j(SJSSEWU40tc«ftWK:*ll!**tT 

tt£RIRfc, HAf 2 5i>6iA*iT/tRfi«i3 0 d 
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OcOT^tCG a Nil 2 0 j&Sjfc&"f 5 C <t }Cfr6 c 

[0 0 7 9] * 5 IHtiBtttt, 0 1 

SB 4 L fc*Mrt±, a* 1 7k* i ft 7*7 

[0 0 8 0] fit±, #»51#fcK:J:oTfcS*bfc*91«: 

S-^J* (Ai) ^y^A (In) 

I'itJ, GaNCORK A IN, I n N^CDIII-V^S 

[0 0 8 1] 

[01] tflS 5 III-Vj)iaMh*N i **©**** 

[S3] #38$ i^ff ui-mmtm^m^<D^,^m 

[ 0 4 ] #j6Hi t« S iii-vKSf tfeiNf *©Efcft*t£ 

[ 0 5 ] *mm \m 6 iii-nmw-m^^um 

[H6] EJ5ic*-raJliS*SltcJ;^T«*W!cEpjp§ 

[El 7] *5 3SaBg«©»10*»«**i-H-e*>5. 
[08] 1 5»l»f 2 «)f f i§^tST'fc5„ 

[ m 9 ] 5 msfcw>% 3 <osjgw**-t-E -efc 5o 

[^©ra] 

1 -^IB^SII, 3, 2 3-SJSiff (RJSS) , 5- 
W&h-Z&S (*«*^^) , 7-«AP, 9--*A*° 
-h, 10-S^H, ll-*UF3lMB, 13-t-^ 
(JP^W ,15, 3 5-ai3^» (ffift) , 1 
7-3Bli», 19-i*f, 2 1-SM, 2 5 -HA 
f, 3 0-fS, 3 0a-MlI, 3 0b-Stt 
fi, SOc-Wttt, 3 0d-B«I, 4 0-«i 
5 0a -WBWf, 50b -5FSKS;S&*f 0 
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F^-A(##) 4G077 AA03 BE11 BE15 DB04 DB05 

DB16 EG30 
5P041 AA12 AA31 CA34 CA40 CA46 

CA67 DA41 EE25 
5F045 AA08 ABM AB17 AC03 AC 15 

AE23 AE25 AF04 B809 CA1I 

DP03 EB02 EB03 EH18 EK06 



